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L 2.0 AMDUSTRATIVE ATA

2.1 Rizpone of Test

The purpose of this test was $o determine the gemerated electro-
interference levels and susceptibility characteristios of the
Test Item, Pigure A 1284, Serial No. 0004. The following tests
were performeds

Cenducted Interference

Radiated Intexference

RPF Cenduoted Susceptibility ‘
Magnetic Induced, Equipment Susoceptidility
Magnetic Induced, Cable Susceptibility

2.2 Description ef Teat Iten

The Test Item, Power Supply Group, DC, LP, OA-3386/03W-4, Serial
No. 0004, Boeing Part No. 25-22552.36, Pigure A 1284, consists
of one rack containing four 28 VDC power supplies; an AC Panel,
and a D0 Pansl. The supplies are rated at 124, 244 and two at
36A., The 24A supply was not included in the Test Item sutmitted
for electro-interference tests.

( Facilities required by the Test Item for operation are 120/208

volt, 400 cycle, 3 phase power, and 66 lbs/min. at 55 ¢+ 2 degrees
" 00011&8’ air. '

The Power Supply Group is loecated in each W3.133A Launcher as part
of the Electric Pover Subsystem and performs the féllewing funotions:

a., Converts 400 oycle power to regulated DC.

b. Distributes both 400 cycle AC power, and regulated DC, teo
launcher equipment.

6. Provides AC and DG cirocuit protection for the power distributed.
d. Provides switching functions for DC power ddstribution.

* e g me s e e+ ot b
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3.0 SDMARY
The following electro-interference $ests were performed in agcordance
with the requirements of References l.l amd 1.3,
Conducted dreadband interfersnce: transient and steady-state
Badianted broadband interference: transient and steady-state
Conducted CW interference
Susceptibility: RF Conducted
. Susceptibility: Equipment and Cable, Magnetio-Induoced
Conducted breadband messurements exceeded the limits of Reference
1.4 in 61% of the readings.
Conducted CW meesurements exceeded the limits of Reference l.4
in 84% ef the readings.
Broedband rediated measurements exceeded the limits of Reference
1.4 in 24% of the readings.
Susceptibility test results were as follows:
RF Conducted Susceptibility: Not susceptible
Magnetio Induced, Bquipment Susceptidility: Net susceptible
Magnetic Induced, Cable Susceptidility: Not susceptible
Added 4-8-63
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.| 40  IEEX CONITIONS

Test oonditions complied with the requirements of Reference l.l
and Reference l.3, paragraph %.0

The electro-interference tests were conducted in Shield Room 24
of the 9,101 Building. All ambient levels were within the limiss
of Referemce 1.4.

The Tess Item was positioned and connected te the Lead Simulator
25+.28997, as specified in Reference 1.1, paragraph 1,6,

The Test Item and the Load Simulator were grounded according to
Reference 1.1, paragraph 2.6,

Power and forced air cooling were supplied to the Test Item as
specified in Reference 1.1, paragraph 1.4.2. Power $0 the Test
Load was supnlied am specified by Reference 1.2, paragraphs 3.0
and 4000

Prior to testing, the Test Load was functionally checked out a6
¢ording to Reference 1,2,

Power and cooling air were periedically chesked during the test

( for compliance with the specifications of Refersnces 1,1 amd 1.2,
N
Added 48463
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5.0
N Sel

5.2

Test procedures fellowed the requiremetits of Refervemces 1.1 and
1.3, The required $ests performed were those called out in Refere
ence 1.1, paragraph 2.4,

Conducted interference tests were made in accordance with Reference
1.3, peragraph 6.0 and Referemce 1,1, paragraph 3.2,

Radiated interference tests were made in accordance with Reference
1.3, paragraph 7.0 and Reference 1,1, parsgraph 3.3,

¥agnetioc Induced, Cable Susceptibility tests were made in accorde-
ance with Reference 1,3, paragraph 9.9 and Reference l.l, parae
graph 3.4.

Magnetic Induced, Bguipment Susceptibility tests were mede in
accordance with Reference 1,3, paragraprh 9.8 and Reference l.1l,

paragraph 3.4.

RPF Conducted Susceptibility tests were made in accordance with
Reference 1.3, parcgraph 9.2 and Referemce 1,1, paragraph 3.4.

Criteria for determining susceptibllity were defined in Reference
1.1, paregraph 3.4.

Qreration

It was established before starting the test, and during the test,
that the Test Item and Test Loed were operzting in = satisfactory
functional manner,

Radiated and Conducted broadbaend tests were performed in each of
three modes. Modes 1 and 2 were steady state and Mode 3 was tran-
sient., Al) modes were operated as described in Reference l.1l,
paragraph 3,1 and Table 1. Mode 3 consista of alternmately depres-
sing the "G&C Coupler Power On" and "G&C Coupler FPower Off" switches.
It was recorded in the remarks column of the data .sheet whieh
operation generated the highest reading. Other abbreviations feund
in the colwmm are defined in Appendix VI,

In ateady state Modes 1 and 2, & soan for the presence of CW signals
was made in each frequency range,

Al)l Susceptibility tests were performed in Mode 2.
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. 6.0 252 _RISULIS
L 6.1  genducted Invexfexence
6.1.1  Broedband

Abous 61% of all droadband conducted levels exgeeded the limits ef
Reference 1.4, COonducted stesdy-state exceeded these limits a¢
the following test points in Modes 1 and 2,
Test Over the Limit¢ Preqg, at
Daint Méds  Zceawenoy Bange (MC) Max. Jevel (MC) Max. DB
J09-1 1 30 cps - ,01% 13
109"1 0026 - 3 .3 ”
J09-2 30 ops - 015 13
J09-2 0027 - 3 06 57
JO9+3 30 eps - ,015 13
JO9«3 2022 - 3% N 37
JO9«4 30 ops - ,015 1l
JO9«4 1 2 = 1.5 1.0 20
JO%-1 2 30 ops = 015 ' 19
JO9.1 +031 « 2,5 67 41
J09-2 30 ops - 015 21
J09°2 0016, 0021 - 2.5 06 40

«"‘ J09<3 30 ope - 018 25

" 309'5 00160 0032 - 2-5 05 ”

JO9+4 30 ops - 015 10
JO9=4 v e 2 @ 2.9 1.2 22
TP-1 6 o 2 14
TP-Z 2 .G - 2.5 102 8
Cenduocted transient readings exceeded the limits at the following
test points in Mede 3.
Test - Ovexr the Limis Freq. at
JO9-1 3 %0 ops. = L0185 24
J09-1 «019, ,020, .03 - 2§ 2.5 65
J09=2 %0 ops - .015% 25
J09-2 «01%, 030 - 25 2.5 L
J09-3 30 eps - 015 28
JO9-3 015, .03 - 25 2.0 62
J09=-4 30 ops - 015 14
J09=4 04 - 25 2.0 59
TP-2 o8 « 25 2.0 38
TP-3 30 ops - 015 6
TP-3 04 - 25 2.0 56
TP-4 .6 - 25 25.0 a

( TP5 .8 « 25 8.0 52
Added 4-8-63
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601.2

6.2
6.2.1

L Intexference

OV signals were measured in Modes 1 and 2. Most of these signals
were in the frequency range of 14 X0 to 150 KC and ecourred about
every 2.2 KC. To limit the mmbder of measurements, readings were
restricted to three per frequency ootave. About 84% of all CW
levels exceeded the limits of Reference 1l.4. The fellowing list
gives all a.bwo limit frequenocies in Modes 1 and 2,

Test Over the Limi¢ Treq. at
Reimt  Mede  [xequensy Range (MC) Max, level (M) Max, DB
J09~1 1 0015’ n°21. 0027. -032| 001 13

.041, ,0%1, ,06, .08,
o1, .12, .14

J09-2 .015, .022, .027, .032, 0.1 17
.041, .0%1, .062, .08,
01' 012’ a14 :
309-3 0016. .021. 0026' 0051, 20

0041i 0051’ 006, 008’
01' 012' .14

Jo9“ 1 9017’ 0022’ 0021' 0051’ 2.55 16
2.5%
J09-1 2 QOIG' 0021' 0026. 0031. 1 22

0041' 0051’ 006' 008.
o1, 121, .141, .67,
.85' 1' 1.6’ 2. 2'5
J09°2 0016. .021. -027' 0032’ 1 22
0041. 3051' 006. 0084'
.101, .12, .14, 1, 1.2,
2. 2-5
J09-3 .016, .021, .027, .032, 1 23
0042, 005' .“' 0081’
01’ 0121' .144' 1' 1.2.

2.1
J09-4 0011' 0021’ 0031’ 05’

1.2, 1.9 0,017 14
TP°2‘ 2 .56 0056 15
Badiated Interference

Brsedband Radieted

About 24% of all droadband radiated levels exceeded the limits
of Reference 1.4, Transient interference exoeeded the limits in
the following Frequensy range for Mode 3.

e e N e e e -

REVISED __

U3 4288 2000

Ixequengy Ranse (MC) Ereq, st Max, Level (MC)  Max, DB
005' 005. 02 Aad 200 40 59
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6.2,1 band Radiated (oentimued)
A1l droaddand, radilated, steady-atate intserference was below the
limits of Reference 1.4.
6.2,2 gW Radiated
No radiated CW signals were detected.
6.3 Susceptibility Tests
6.5.1  EP Qonduoted
Susceptibility Voltage
lusertien Poiny Zest Point Monitored Repult
J9-1 JO1-17 & JO1-20 Not susceptible
JOl-18 & JO1-19 Hot susceptidle
JO3.3 & JO3-% Not susceptible
J9-2 JOlelT & JO1-20 Not susceptible
J0l1-18 & JO1-19 Kot susceptible
JO3<3 & JO3-5 Not susceptidble
J9-3 JO1-17 & J0l«20 Not suseeptible
J0l-18 & JOl-19 Not susceptible
J03=5 & JO3-% Not susceptible
J9-4 JOl-17 & JO1-20 Not susceptibdle
JOl.18 & JO1-19 Not susceptible
JO3=3 & JO3-5 Not susceptible
6.3.2  Maguetic Induged, Bquipment
Test Poipt Monitored Result
JOl=17 & JO1«20 Not susceptidle
JOl1-18 & JO1-19 Not susgepiible
JO3=3 & JO3«5 Not susoeptible
6.3.3 gnetic ced, Cabl
Oables Tested Test Points Momitored Result
12847C 1 JO1-17 & J0l-20 Not susceptidie
JOl~l8 & J0l.19 Kot susceptible
JO3.3 & JO3-% Not susoceptible
128470 % JO1-17 & JO1.20 Not susceptible
JOl.18 & JO1-19 Not susceptible
JO3.3 & JO38 Not susceptidble
Added 4-8063
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6.4 It sheuld be noted that the limits of Referemce l.4 are referred
$0 throughout this report solely as a basis for disoussion ef test
results, sincé no limits were specified in the Test Requirements
Doument as required per D2.9801, paragraph S.l.

Added 4-8-63
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7.0

SONCLUSICNS

The test results show that droadband and CW conducted, and radiated
droadband interference exoeed the limits of Reference l.4. No
rediated CW interference was detected.

The Test Item was not susceptible to the applied tests.

REVISED
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N 8.0  RRMERAIONS
It is recomended that a review of enclosed test data be made t0
deternine whether electro-interference characteristics ef the Test
Item are compatible with System operations.

— o — 4 o tars o )
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APPENDIX I
Photographs
Dase
! WM-40A Conducted 19
NP-105 Conducted 20
NP.105 Radiated V/A (1% - 150 KC) 21
¥P-105 Badiated V/A (15 - 25 MC) 22
NP-105 Radiated D/A (25 - 400 MC) 23
RP Conducted Susceptibility 24
Magnetic Induced Susceptibility 25
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SUPPLY SET D.C., L.P. (FIG. A 1284)

3-1-63

BOEING SPATTLE MM- RFI TEST ON FOWER
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RFI TEST ON FOMER  <2A131945
(¥1G. A 128b)

BOEING SEATTLE MM-
SUPPLY SET D.C., L.F.
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NF-10S RADIATED V/A (.1SMC TO 25MC
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BOEING SEATTLE MM- RFI TEST ON FovER <A LJIMG
, IF (FIG. A 128%)

SUPPLY SET D.C.

3-1-63
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1.0

2.0

3.0

4.0

4.1

4.2

4.3

4ok

APPENDIX II

Test BEquipment and Fuoilities

Test Item

The article under test was the Power Supply Set, DC, 1P, Figure
A 1284, Serial Number 0004.

dead
Load Simulator, 25-28997
The electro-interference tests were conducted in a shielded room,

Eccoshield, 20' x 16 x 8', room mmber 24, located in the 9,101
Building,.

et Instruments

Date of Last Calibratien
Model Mo, Mauufacturer  Serisl No, Calibration Ine
Pield Intensity Meters

HP-105 Bupire Devices 1885 1-14-63 4-22-63
T-X/NP-105 Empire Devices 1571 2-5-63 5=14-63
RM-40A Stoddart 3104 2-15-63 31565

8ignal Generators

16-115 BEmpire Devices 449 1-15-63 4-9-63
606A HewlettePackard 038-01883  2-15<63 51063
608C Hewletti-Packard 1552 1.1763 41163
6124 Hewlett-Packard 1332 1-28-63 422463
205A0 Hewlett-Packard BAC 103378 2-14-63 5.1646%
ent be
91550-1 Stoddart 277-90 - -~
91550-1 Stoddart 245-2% - -
Misoellaneous Pquipment
Nodel Manufacturer Date of Last Calidbreti
No. . . and Type Sexial No, Qalibration Due
50-W-2 MocIntosh Amplifier 3618 12+27-62 6=17+6%
545A Tektronix Osoilloscope 024657 242763 41063
C-A Tektronix Plug In Unit 012400 2163 3163
803 J. Fluke V?/WM 2557 2+26+6% 326463

481 Ho%okg:%:rm. Digital 11.2729 2«15-63 31463
744 AC Ammeter 30 Amp Shunt BACX105085 10-19-62 412463
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Broadband

Broadbamd

Broadband

Broedband

-~

CW current probe conducted measurement with NP-105 (15 XKC o 25 MC)

APPRNDIX III
Sample Calculations

radiated measurements with NF-105 (Rod Antenna) (15 KC to 25 MC)

Prequency of Measurement - 105 KC

Antennz Factor 29 DB

Cable Loss (038} ]

Impulse Generator Level (substitution method) ég_m/uv/nc
Total antenna induced DB above one microvelt/NC BW 61 IB/uvAIC

rodiated measurements with NF-105 (Dipole Amtenma) (25 to 400 MC)

Frequency of Measuremeit - 100 MC

Antenns Factor . 8 DB

Cable Loss 0 DB

Impulse Generator Level (substitution method) gg_nﬁ/uv/uc,
Total antenna induced DB above oné micrevolt/MC BW DB/uv/MO

current probe conducted mezsurements with NM=40A

Frequency of Measurement {wide band position 30 cps - 20 KB)

Metor Reading 113 DB/uA/20 KC |
0

Cable Loss 1B
Corrected total DB above one microampere per 20 KC 113 DB
bandwidth

current probe conducted meassurement with NP-105 (15 KC to 25 MC)

Frequency of Measurement - 15 KC

Cable Loss 0 DB

Current Probe Factor +15 DB/olm

Impulse Generator Level (substitution methoed) uv/MC
Total DB above one mioroampere/MC BW 161 DB/ua/MO

Frequenecy of Measurement - 60 KC

v,

Cable loss 0 DB
Current Probe Factor +3 DB/okm
Moter Reading (DB scale) v
Total DB above one microampere 5 DB/uA
Added 4e8-63
REVISED SOEING | VO 11 | NO 12.2706 _\/_

U3 4288 2000

lsec it Ioace 27




Nad

A

AFFENDIX IV

Plotted Test Data

1.0 Radioted Interferenge
Frequency Hede Zest Point
15 XC - 400 MC TH
AMB
1
‘ 2
15 XC - 400 uC 3
2.0 Cenducted Interference
2.1 Brogdband
uenc Mode Teay Poing
%0 cps - 15 KC TH
15 XC - 25 MC ™
30 cps - 15 KC 1 JO3=-1
. J09~2
| J09-3
1 J09-4
2 J09+)
JO9«2
J09-3
J09-4
TP-1
2 TP=2
3 J09-1
J09-2
J09«3
JO9«4
TPe2
TP-3
TP-4
30 cps - 15 KC 3 TP<5
15 KC « 25 MC 1 J09«1
: J09e2
v J09-3
1 J09«4
2 J09-1
J09-2
J09-3
J09-4
TP-1
15 KC « 25 MO 2 TP-2

Page

31
32
33
34

Added 4863
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APPRNDIX IV (comtimued)

2.1 Brosdband (oontinued)

Lrequency Node Zest Point Dege
15 KO - 25 MC 3 J09-1 47
J09-2 48
J09-3 49
J09-4 50
TP-2 51
P-3 52
‘ TPe4 53
15 KC « 25 MC 3 -5 54

2.2 [ 4
15 XC « 25 NC 1 : J09-1 55
J09-2 56
Jo9-3 57
1 J09=4 58
2 J09- 59
JO9-2 60
J09.3 61
J094 62
TPl 63
15 KC - 25 MC 2 ) 2 64
Added 4-8-63 '
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-1 97, 98
1% X0 « 25 NC 2 P-2 99, 100
Added 4-3-63 | 1
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%2. 103, 104
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Abdrevistions, Jymbols and Defimitions

APPENDIX VI

REVISED

U3 4288 2000

meotro-inhrtm
v/A Vertical Antermna
p/A Dipole Antemma
™ Threshold (Meter noise backgreund plus transducer
faotor)
AMB Anbient
83 Steady-State
cw Contimuous Wave
by ] Test Point
1. Serial Mmber
DB Decibvel
DB/u¥ Decibels above one miorovolt - o
DB/uv/MC Decibels above one miorovolt per megaayocle bandwidth
DB/ud /MO Deaibels above one mioreampere per megacyole bandwidth
IB/uA/20 KC Decibels above one micreampere per 20 kilocyoles
bandwidth
Added 4-8-63
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